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2268006020 3 Commercial Equipment; Gas Compressors

2268010010 2 Commercial Equipment; Gas Compressors
2270001060 4 Specialty Vehicles Carts, Diesel, Mobile
2270002003 6 Asphalt Pavers, Diesel, Mobile
2270002009 6 Plate Compactors, Diesel, Mobile
2270002015 6 Rollers, Diesel, Mobile
2270002018 6 Scrapers, Diesel, Mobile
2270002021 6 Paving Equipment, Diesel, Mobile
2270002024 6 Surfacing Equipment, Diesel, Mobile
2270002027 6 Signal Boards, Diesel, Mobile
2270002030 6 Trenchers, Diesel, Mobile
2270002033 6 Bore/Drill Rigs, Diesel, Mobile
2270002036 6 Excavators, Diesel, Mobile
2270002039 6 Concrete/Industrial Saws, Diesel, Mobile
2270002042 6 Cement and Mortar Mixers, Diesel, Mobile
2270002045 6 Cranes, Diesel, Mobile
2270002048 6 Graders, Diesel, Mobile
2270002051 6 Off-Highway Trucks, Diesel, Mobile
2270002054 6 Crushing/Proc. Equipment, Diesel, Mobile
2270002057 6 Rough Terrain Forklifts, Diesel, Mobile
2270002060 6 Rubber Tired Loaders, Diesel, Mobile
2270002066 6 Tractors/Loaders/Backhoes, Diesel, Mobile
2270002069 6 Crawler Tractors, Diesel, Mobile
2270002072 6 Skid Steer Loaders, Diesel, Mobile
2270002075 6 Off-Highway Tractors, Diesel, Mobile
2270002078 6 Dumpers/Tenders, Diesel, Mobile
2270002081 6 Other Construction Equipment, Diesel, Mobile
2270003010 2 Aerial Lifts, Diesel, Mobile
2270003020 2 Forklifts, Diesel, Mobile
2270003030 2 Sweepers/Scrubbers, Diesel, Mobile
2270003040 2 Other General Industrial Equipment, Diesel, Mobile
2270003050 2 Other Material Handling Equipment, Diesel, Mobile
2270003060 2 Industrial Equipment; AC/Refrigeration

2270003070 2 Industrial Equipment; Terminal Tractors

2270004031 5 Leaf Blowers/Vacuums, Diesel, Mobile
2270004046 5 Front Mowers, Diesel, Mobile
2270004056 5 Lawn & Garden Tractors, Diesel, Mobile
2270004066 5 Chippers/Stump Grinders, Diesel, Mobile
2270004071 5 Commercial Turf Equipment, Diesel, Mobile
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2270004076 5 Other Lawn & Garden Equipment, Diesel, Mobile
2270005010 8 2-Wheel Tractors, Diesel, Mobile
2270005015 8 Agricultural Tractors, Diesel, Mobile
2270005020 8 Combines, Diesel, Mobile
2270005025 8 Balers, Diesel, Mobile
2270005030 8 Agricultural Mowers, Diesel, Mobile
2270005035 8 Sprayers, Diesel, Mobile
2270005040 8 Tillers >5 HP, Diesel, Mobile
2270005045 8 Swathers, Diesel, Mobile
2270005050 8 Hydro Power Units, Diesel, Mobile
2270005055 8 Other Agricultural Equipment, Diesel, Mobile
2270005060 8 Agricultural Equipment; Irrigation Sets

2270006005 3 Generator Sets <50 HP, Diesel, Mobile
2270006010 3 Pumps <50 HP, Diesel, Mobile
2270006015 3 Air Compressors <50 HP, Diesel, Mobile
2270006025 3 Welders <50 HP, Diesel, Mobile
2270006030 3 Pressure Washers <50 HP, Diesel, Mobile
2270006035 5 Commercial Equipment Hydro Power Units
2270007015 9 Skidders, Diesel, Mobile
2270008005 9 Aircraft Support Equipment, Diesel, Mobile
2270010010 2 Industrial Equipment; Other Oil Field Equipment
2275001000 14 Military Aircraft; Total

2275020000 14 Commercial Aircraft; All Types

2275050000 14 General Aviation; Total

2275060000 14 Air Taxi; Total

2282005010 12 Pleasure Craft; Gasoline, 2-stroke Outboard
2282005015 12 Pleasure Craft; Gasoline, 2-stroke Sterndrive
2282010005 12 Pleasure Craft; Gasoline, 4-stroke Inboard
2282020005 12 Pleasure Craft; Diesel Inboard
2282020010 12 Pleasure Craft; Diesel Outboard
2285002000 10 Diesel; Total

2285002006 10 Railroads Locomotives
2285002010 10 Railroads Yard
2285002015 10 Diesel; Railway Maintenance

2285004015 10 Gasoline, 4-Stroke; Railway Maintenance

2285006015 10 LPG; Railway Maintenance

2294015000 2 Industrial Roads Total: Fugitives
2301000000 2 Chemical Manufacturing: SIC 28 All Processes; Total
2301010000 2 Industrial Inorganic Chemical Manufacturing; Total
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2301030000 2 Process Emissions from Pharmaceutical Manuf (NAPAP cat. 106); Total

2302002000 2 Industrial Processes/Food and Kindred Products: SIC 20 Commercial
Charbroiling

2302002100 2 Commercial Cooking - Charbroiling; Conveyorized Charbroiling

2302002200 2 Commercial Cooking - Charbroiling; Under-fired Charbroiling

2302003000 2 Commercial Cooking - Frying; Deep Fat Frying

2302003100 2 Commercial Cooking - Frying; Flat Griddle Frying

2302003200 2 Commercial Cooking - Frying; Clamshell Griddle Frying

2302050000 2 Bakery Products; Total

2304000000 2 All Processes; Total

2305000000 2 All Processes; Total

2307020000 2 Industrial Processes/Wood Products: SIC 24-Sawmills/Planing Mills
2308000000 2 All Processes; Total

2309000000 2 All Processes; Total

2312000000 2 All Processes; Total

2325000000 2 Industrial Processes/Mining and Quarrying: SIC 14j/All Processes
2325030000 9 Industrial Processes/Mining and Quarrying: SIC 14/Sand and Gravel
2399000000 2 Industrial Processes: NEC; Total

2401001000 5 Surface Coating -Architectural Coatings
2401005000 2 Surface Coating-Auto Refinishing
2401008000 6 Surface Coating-Traffic Markings
2401015000 2 Surface Coating-Factory Finished Wood 
2401020000 2 Surface Coating-Wood Furniture
2401025000 2 Surface Coating-Metal Furniture
2401030000 2 Surface Coating-Papers
2401045000 2 Surface Coating- Metal Coils
2401055000 2 Surface Coating-Machinery and Equipment
2401060000 2 Surface Coating-Large Appliances
2401065000 2 Electronic and Other Electrical: SIC 36 - 363; All Solvent Types

2401070000 2 Motor Vehicles: SIC 371 Total: All Solvent Types

2401075000 2 Surface Coating-Aircraft Solvent Utilization
2401080000 2 Surface Coating-Marines
2401090000 2 Surface Coating-Misc. Manufacturing
2401100000 2 Surface Coating-Industrial Maintenance Coating
2401200000 2 Surface Coating-Other Specific Purpose Coating
2415000000 2 Degreasing -Solvent Utilization
2415105000 2 Motor Vehicles: SIC 371 Total: All Solvent Types

2415110000 2 Primary Metal Industries (SIC 33): Open Top Degreasing Total: All Solvent
Types
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2415120000 2 Fabricated Metal Products (SIC 34): Open Top Degreasing Total: All Solvent
Types

2415125000 2 Industrial Machinery and Equipment (SIC 35): Open Top Degreasing;Total: All
Solvent Types

2415130000 2 Electronic and Other Elec. (SIC 36): Open Top Degreasing Total: All Solvent
Types

2415135000 2 Transportation Equipment (SIC 37): Open Top Degreasing Total: All Solvent
Types

2415140000 2 Instruments and Related Products (SIC 38): Open Top Degreasing;Total: All
Solvent Types

2415145000 2 Miscellaneous Manufacturing (SIC 39): Open Top Degreasing Total: All
Solvent Types

2415305000 2 Furniture and Fixtures (SIC 25): Cold Cleaning Total: All Solvent Types

2415310000 2 Primary Metal Industries (SIC 33): Cold Cleaning  Total: All Solvent
Types

2415320000 2 Fabricated Metal Products (SIC 34): Cold Cleaning Total: All Solvent Types

2415325000 2 Industrial Machinery and Equipment (SIC 35): Cold Cleaning; Total: All
Solvent Types

2415330000 2 Electronic and Other Elec. (SIC 36): Cold Cleaning Total: All Solvent Types

 2415335000 2 Transportation Equipment (SIC 37): Cold Cleaning Total: All Solvent Types

2415340000 2 Instruments and Related Products (SIC 38): Cold Cleaning; Total: All Solvent
Types

2415345000 2 Miscellaneous Manufacturing (SIC 39): Cold Cleaning Total: All Solvent Types

2415355000 2 Automotive Dealers (SIC 55): Cold Cleaning; Total: All Solvent Types

2415360000 2 Auto Repair Services (SIC 75): Cold Cleaning; Total: All Solvent Types

2415365000 2 Miscellaneous Repair Services (SIC 76): Cold Cleaning Total: All Solvent
Types

2420000000 5 All Processes; Total: All Solvent Types

2420010055 5 Commercial/Industrial Cleaners Perchloroethylene

2420000370 5 All Processes-Drying Cleaning
2420020055 5 Coin-operated Cleaners Perchloroethylene

2425000000 2 All Processes; Total: All Solvent Types

2430000000 2 All Processes; Total: All Solvent Types

2440000000 2 Solvent Utilization - Misc. Industrial
2440020000 2 Adhesive (Industrial) Application Total: All Solvent Types

2460000000 2 Solvent Utilization/Miscellaneous Non-industrial: Consumer and Commercial
All Processes

2460100000 1 All Personal Care Products; Total: All Solvent Types

2460200000 1 All Household Products; Total: All Solvent Types

2460500000 1 All Coatings and Related Products; Total: All Solvent Types

2460600000 1 All Adhesives and Sealants; Total: All Solvent Types
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2460800000 1 All FIFRA Related Products; Total: All Solvent Types

2460900000 1 Miscellaneous Products (Not Otherwise Covered); Total: All Solvent Types

2461020000 2 Solvent Utilization/Miscellaneous Non-industrial: Commercial Asphalt
Application: All Processes

2461021000 1 Misc. Non-Industrial: Cutback Asphalt
2461022000 1 Misc. Non-Industrial: Emulsified Asphalt
2461023000 1 Misc. Non-Industrial; Asphalt Roofing
2461800000 2 Misc. Non-Industrial; Pesticide Application
2461850000 8 Pesticide Application: Agricultural; All Processes

2465100000 1 Personal Care Products Total: All Solvent Types

2465200000 1 Household Products; Total: All Solvent Types

2465400000 1 Automotive Aftermarket Products; Total: All Solvent Types

2465600000 1 Adhesives and Sealants Total: All Solvent Types

2501010000 2 Storage and Transport/Petroleum and Petroleum Product
Storage/Commercial/Industrial: Breathing Loss

2501050120 5 Bulk Stations Terminals-Breathing Loss Gasoline
2501060000 2 Storage and Transport/Petroleum and Petroleum Product Storage/Gasoline

Service Stations
2501060050 5 Gasoline Service Stations; Tank Truck Unloading
2501060052 5 Gasoline Service Stations; Tank Truck Unloading
2501060053 5 Gasoline Service Stations; Stage 1: Balanced Submerged Filling

2501060100 5 Gasoline Service Stations; Vehicle Refueling
2501060201 5 Gasoline Service Stations; Underground Tank Breathing Losses
2505030120 1 Tank Truck in Transit
2505040090 15 Storage and Transport/Petroleum and Petroleum Product Transport/Pipeline
2505040120 15 Pipeline  Gasoline

2510000000 2 Organic Chemical Storage and Transport
2601000000 2 On-Site Incineration Waste Disposal
2601010000 2 Industrial; Total

2601020000 2 Commercial/Institutional; Total

2610000000 11 Waste Disposal, Treatment, and Recovery/Open Burning/All Categories
2610000500 1 All Categories; Land Clearing Debris (use 28-10-005-000 for Logging Debris

Burning)

2610030000 1 Residential; Household Waste (use 26-10-000-xxx for Yard Wastes)

2620000000 1 All Categories; Total

2630000000 2 All Categories; Total Processed

2630020000 2 Public Owned; Total Processed

2640000000 1 All TSDF Types; Total: All Processes

2650000000 2 Scrap and Waste Materials; Total: All Processes
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2660000000 2 Leaking -Underground Storage Tanks
2810001000 9 Forest Wildfires
2810030000 5 Cigarette Smoke; Total

2810040000 2 Aircraft/Rocket Engine Firing and Testing; Total

2810050000 1 Motor Vehicle Fires; Total

2810060100 1 Cremation; Humans

2830000000 2 All Catastrophic/Accidential Releases; Total

2850000000 2 Hospitals; Total: All Operations
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Appendix IV-iv

Comparison of the 2005 Baseline Emission Inventory
and the 2005 Periodic Emission Inventory for Ozone Precursors
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The Clean Air Act Amendments require a comprehensive, accurate, and current inventory
of actual emissions from all sources with periodic updates every three years.  As required
by the Clean Air Act Amendments, the Maricopa County Air Quality Department (MCAQD)
has compiled a 2005 Periodic Emission Inventory (PEI) for ozone precursors for Maricopa
County and the eight-hour ozone nonattainment area (MCAQD, 2008).  MAG also has
developed a 2005 baseline emission inventory for the eight-hour ozone modeling domain
as part of the maintenance modeling demonstration. Table 1 provides a summary of the
VOC and NOx emissions, by source category, contained in the 2005 PEI and MAG’s 2005
baseline emissions inventory.

Table 1. VOC and NOx Emissions by Source Category for the 2005 Periodic Emission
Inventory and the MAG 2005 Baseline Emission Inventory

VOC (English Tons/Day) NOx (English Tons/Day)

MAG 2005
Baseline
Emission
Inventory

2005
Periodic
Emission
Inventory

MAG 2005
Baseline
Emission
Inventory

2005
Periodic
Emission
Inventory

Point 10.5 10.6 7.4 6.9

Area 126.2 126.0 22.8 22.5

Onroad 94.5 92.4 186.7 181.6

Nonroad 56.3 77.0 92.1 89.6

Biogenic 419.3 248.8 8.2 5.0

Total 706.9 554.8 317.2 305.6
Note: The 2005 baseline emissions represent the eight-hour modeling domain, while the 2005 PEI emissions
are for the eight-hour ozone nonattainment area (See Figure 1).  

In general, Table 1 indicates that the 2005 MAG baseline and 2005 PEI estimates are
similar, except for nonroad and biogenic VOC emissions. The following section compares
the emissions by source category in the MAG 2005 baseline emission inventory with the
2005 PEI, and provides additional information on the methodology used to develop the 2005
baseline emission inventory, if it differed from the PEI. 

Point Sources

The point source emissions (EPS3 PREPNT output emissions) in the MAG 2005 baseline
emission inventory were compared with the point source emissions in the 2005 PEI. The
NOx emissions for point source in the MAG 2005 baseline inventory are slightly higher than
those in the 2005 PEI, while the VOC emissions in the two emission inventories are similar.
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 those in the 2005 PEI,  while the VOC emissions in the two emission inventories are simil 

Figure 1.  The eight-hour ozone MNA and modeling domain 

The higher NOx emissions are due to the larger modeling domain used to develop the MAG
2005 baseline emission inventory. The VOC point source emissions are slightly lower,
despite the larger modeling area, due to lower 2005 point source VOC emissions provided
to MAG by MCAQD in July, 2008.

Area Sources

The area source emissions (EPS3 PREAM output emissions) in the MAG 2005 baseline
emission inventory were compared with the area source emissions in the 2005 PEI.  The
area source emissions in the MAG 2005 baseline emission inventory are slightly higher than
those in the 2005 PEI for both VOC and NOx due to the larger modeling domain  used to
develop the MAG 2005 baseline emission inventory.
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Onroad Mobile Sources

The highest daily onroad emissions (speciated by the Carbon Bond IV chemical mechanism)
in the MAG 2005 baseline emission inventory were compared with the ozone-season daily
average onroad emissions (VOC and NOx emissions before chemical speciation) in the
2005 PEI. Due to the larger modeling domain and differences in methodologies discussed
below, the onroad emissions in the MAG 2005 baseline emission inventory are slightly
higher than those in the 2005 PEI for both VOC and NOx.

The MAG 2005 baseline emission inventory is based on the VMT estimates produced by
the MAG travel demand model, while the 2005 PEI is based on the 2005 VMT estimates
derived from the Highway Performance Monitoring System (HPMS) data submitted to the
Federal Highway Administration (FHWA) by the Arizona Department of Transportation
(ADOT).  The MAG travel demand model estimates typical weekday traffic, while HPMS
produces annual average daily traffic (including weekends).  Also, the MAG 2005 baseline
emission inventory was developed using the latest updates of the MOBILE6.2 configuration
that takes into account the I/M and Anti-Tampering programs, as suggested by ADEQ
(Chen, 2008), and actual meteorological conditions in 2005.

Nonroad Sources

The nonroad emissions (EPS3 PREAM output emissions) of the MAG 2005 baseline
emission inventory were compared with the ozone season day nonroad emissions of the
2005 PEI. The NONROAD2002 model was run with the same model inputs and
configuration for each month of 2005 to develop nonroad emissions for both the MAG 2005
baseline emission inventory and the 2005 PEI (except for aviation and locomotive
emissions).  Consequently, the season total nonroad emissions in the MAG 2005 baseline
emission inventory are identical to those in the 2005 PEI.

The NONROAD model estimates were converted to daily emissions by applying adjustment
factors as a post-processing procedure. The 2005 PEI applied the highest weekday or
weekend adjustment factor to produce conservative nonroad emissions.  The MAG 2005
baseline emission inventory used the EPS3.0 model which applied a  weekday or weekend
factor, depending on the day of the week, to estimate specific episode day emissions.

Residential lawn and garden emission sources are very high VOC emitters and make a
major contribution to total nonroad VOC emissions. However, residential land and garden
emission sources are very low NOx emitters.  Thus, the County’s use of higher weekly
adjustment factors applied to the 2005 PEI nonroad emissions exerted a greater impact on
VOC emissions, but a relatively small impact on NOx emissions.  For this reason, the VOC
emissions of the nonroad portion of the 2005 PEI are higher than those of the MAG 2005
baseline emission inventory, even though the modeling domain for the MAG 2005 baseline
emission inventory is larger than the eight-hour ozone nonattainment area used for the 2005
PEI.
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It should be noted that even if the post-processing methodology used by MCAQD to
estimate 2005 PEI nonroad emissions had been applied in the eight-hour ozone
maintenance modeling, there would have been little impact on the modeling results.  This
is because the PEI methodology would increase both 2005 and 2025 nonroad emissions,
resulting in similar RRFs and predicted eight-hour ozone design values in 2025.

Biogenic Sources

The biogenic emissions in the MAG 2005 baseline emission inventory and the 2005 PEI are
based on the daily average of biogenic emissions for the June episode days. Since the
eight-hour ozone modeling domain includes Tonto National Forest which produces higher
biogenic emissions, the biogenic emissions in the MAG 2005 baseline emission inventory
are greater than the 2005 PEI biogenic emissions by 170.5 English tons per day of VOC and
3.2 English tons per day of NOx, which is 69 percent higher for VOC and 64 percent higher
for NOx.

The 2005 emissions MAG used in modeling with CAMx are different from the 2005 PEI and
MAG 2005 baseline inventory shown in Table 1. The 2005 PEI and modeling inventory are
not the same for the following reasons:

• Time Period - The two emission inventories were developed for different time
periods. The 2005 PEI is based on average daily ozone season emissions, while the
MAG 2005 modeling inventory is based on high ozone day specific emissions. (See
Section IV of this TSD for additional information on the MAG 2005 modeling inventory
that was developed for high ozone days.)

• Area - As discussed above, the areas encompassed by the PEI and MAG inventories
are different. The 2005 PEI is based on the eight-hour ozone nonattainment area,
while the MAG 2005 inventories are  based on the eight-hour ozone modeling
domain (See Figure 1). The modeling domain is approximately 80 percent larger than
the eight-hour ozone nonattainment area.  However, it should be noted that most of
the anthropogenic emissions are generated inside the nonattainment area.

• Level of Detail - The MAG 2005 modeling emission inventory is chemically,
temporally, and spatially pre-processed through EPS3 for use in the CAMx
simulations (i.e., hourly gridded Carbon Bond IV  chemical species).  The 2005 PEI
emissions are summarized as ozone season daily average VOC and NOx emissions.

• Methodologies - In some cases different methodologies were used to develop the
2005 PEI and the MAG 2005 modeling inventories, as discussed by source category
above.
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Development of a 2025 Regional Modeling Emission Inventory for Ozone
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MEMORANDUM 
 
To:    Ieesuck Jung, Taejoo Shin, Cathy Arthur 

From:   Gerry Mansell, Chris Emery 

Date:    5 May 2008 

Subject:    Development of a 2025 regional modeling emission inventory for ozone 

 
 
 
In support of the Maricopa Association of Governments’ (MAG) air quality modeling efforts, 
ENVIRON completed an emission inventory development task to generate county-level 
emission estimates of criteria pollutants for calendar year 2025.  Emission estimates were 
developed for stationary area, on-road mobile, off-road mobile and stationary point sources for 
all counties within MAG’s 12-km regional air quality modeling domain.  Emissions for the 
Northern Mexican States were also estimated.   ENVIRON has previously developed and 
provided to MAG staff all of the necessary EPS3 processing scripts, inventory databases and 
auxiliary data, specifically for MAG’s regional modeling application.  As MAG has indicated a 
preference to implement the EPS3 emission model in-house, under this work task, only the 2025 
inventory data were developed and formatted as AMS and AFS files for use in emissions 
modeling.  This Technical Memorandum documents the data sources and processing steps used 
in the development of the 2025 emission inventory. 
 
 
Inventory Data Sources  
 
The development of regional emission inventories for calendar year 2025 was based on the most 
recent versions of the 2002 and 2018 WRAP emission inventory: 
 

• Plan 2002d – The 2002 Planning emission inventory represents a typical 2002 annual 
inventory of emissions from all source sectors derived from a number of sources, 
including state/county emission inventory submittals, permits, MOBILE6 modeling, or 
other modeled estimates based on activity levels.  The planning inventories are used to 
provide representative baseline visibility conditions for comparisons and assessments of 
progress towards achieving natural visibility conditions in the future years.  

 
• PRP 2018a – The Preliminary Reasonable Progress emission inventory for 2018 

(PRP18a) incorporates growth and existing and/or planned emission controls and all 
projected BART emission reductions across the WRAP region.  
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Annual (and seasonal/monthly) county-level emissions estimates used in the SMOKE processing 
system are available in ASCII IDA formatted data files.  These data contain all the necessary 
information required for application of EPS3.  Processing utilities, previously developed for 
MAG, were applied to re-format these data into AFS (point sources) and AMS (area and mobile 
sources) formatted data files.  Separate Perl scripts were then used to extrapolate these data out 
to 2025 by county and Source Classification Code (SCC) for input to EPS3.     
 
The specific WRAP emissions data files used in the development of the MAG regional emission 
inventory are summarized in Tables 1 and 2.  
 
 
Point Sources 
 
Point source data were obtained from different sources, processed separately and merged prior to 
modeling.  The data include: 
 

• WRAP states point sources 
• Texas point sources 
• Mexico point sources 

 
The point source data were converted from the SMOKE IDA format to EPS3 AFS formats.  
Only annual emission estimates were considered.  Stationary point source emissions for calendar 
year 2025 were held constant at the 2018 PRP inventory level.  This assumption is based on the 
lack of appropriate information necessary to project these data into the future, as well as the fact 
that the PRP 2018 inventory has already incorporated growth, existing and expected control 
measures and projected BART emission reductions throughout the WRAP region. 
 
 
On-Road Mobile Sources  
 
On-road mobile source data were obtained from different sources, processed separately and 
merged prior to modeling.  The data include: 
 

• WRAP states (except California) on-road mobile sources  
• California on-road mobile sources 
• Texas on-Road mobile sources 
• Mexico on-road mobile sources 

 
For non-California WRAP states, on-road mobile source county-level emission estimates were 
developed by ENVIRON on a seasonal basis.  California mobile emissions were obtained from 
the ARB as summer season county-level estimates.  The SMOKE IDA files for the summer 
season were converted to EPS3 AMS formats and processed as average day emissions for 
calendar years 2002 and 2018.   
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Table 1. Summary of emissions data sources for 2002. 
Category Region SMOKE Data File

WRAP ptinv_wrap2002_NoAK_091707.ida              
California ptinv_CA2002_CARBofs_v1.ida                 
CENRAP Ptinv_cenrap2002_033007.ida                 
Mexico ptinv_Mexico99phase3_border_20061025v4.ida  
WRAP arinv_wrap2002_noAK.Plan02d_091407_noFD_noREF_noOGCA.ida 
WRAP arinv_wrap2002_OilGas_annual_041207.ida 
California arinv_CA2002_OilGas_091407.ida 
CENRAP arinv_NoFire_nodust_ref_nh3_cenrap2002_081705.ida 
Mexico arinv_Mexico99phase3_border_20051027v4_noD_noF_noNR.ida 
WRAP nrinv_wrap2002_InshoreMarine_annual_tpd_080205.ida 
WRAP nrinv_wrap2002_noCA_v2_locomotive_annual_tpd_102705.ida 
WRAP nrinv_wrap2002_nonCA_sum_060705.ida 
WRAP nrinv_wrap2002_noCA_v2_Aircraft_summer_103105.ida 
California arinv_CA2002_loco_annual_081407.ida 
California nrinv_CA2002_offroad_sum_090707.ida 
California nrinv_CA2002_Aircraft_sum_080707.ida 
CENRAP nrinv_cenrap2002_annual_071305.ida 
Mexico nrinv_Mexico99phase3_border_20061025v4.ida 
Mexico nrniv_alm_Mexico99phase3_border_20051027v4.ida 
WRAP mbinv_wrap2002_v2_noCA_sum_101305.ida 
California mbinv_CA2002_sum_092707.ida 
Mexico mbinv_Mexico99phase3_border_20051021v4.ida 

Stationary Point

Area

Off-Road Mobile

On-Road Mobile

 
 
 
Table 2. Summary of emissions data sources for 2018. 
Category Region SMOKE Data File

WRAP ptinv_wrap_prp18a_051807.ida                         
CENRAP ptinv_o.cenrap2002_2018_nonEGU050307.ida             
CENRAP ptinv_cenrapNonegu_2018_050707_refin_new_sources.ida 
CENRAP Ptinv_cenrap2018_EGU_win_annual_050407.ida           
Mexico ptinv_Mexico99phase3_border_20061025v4.ida           
WRAP arinv_wrap2018.051807_noDust.ida 
WRAP oginv_WRAP2018_annual_tpd_050707.ida 
California arinv_CA2018_OilGas_112205.ida 
CENRAP arinv_NoFire_nodust_ref_nh3_cenrap2002-2018_101606.ida 
Mexico arinv_Mexico99phase3_border_20051027v4_noD_noF_noNR.ida 
WRAP nrinv_WRAP2018_sum_102105.ida 
WRAP nrinv_WRAP2018_Aircraft_sum.111805.ida 
WRAP nrinv_wrap2018_Locomotive_annual_tpd_111805.ida 
California nrinv_CA2018_sum_111805.ida 
CENRAP CENRAP_2018_Fnl_Nrd_Emissions091506.ida 
Mexico nrinv_Mexico99phase3_border_20061025v4.ida 
Mexico nrniv_alm_Mexico99phase3_border_20051027v4.ida 
WRAP mbinv_WRAP2018_sum_102105.ida 
California mbinv_CA2018_sum_111805.ida 

On-Road Mobile

Stationary Point

Area

Off-Road Mobile
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Within the 2002 and 2018 WRAP modeling inventories used for this work effort, mobile source 
emissions for all non-WAP states were developed through implementation of MOBILE6 within 
the SMOKE emissions model.  Therefore, for the two Texas counties within the modeling 
domain, county-level on-road mobile emissions by SCC were obtained by generating detailed 
emission summary reports in SMOKE.  SMOKE was run only for a representative summer 
weekday for calendar year 2018.  These results were then re-formatted as AMS data files for a 
specified temporal period (summer weekday) 2018.   
 
Mexico on-road mobile source emissions were obtained on a state/municipality level and 
processed as area sources.  The latest version of the Mexico emission inventory data is based on 
data for 1999.  In the WRAP regional modeling efforts, these data were held constant for the 
2002 and 2018 scenarios.  For the current work effort, these data were also assumed valid for 
calendar year 2025.    
 
 
Off-Road Mobile Sources 
 
Off-road mobile source emissions data were obtained from different sources, processed 
separately and merged prior to modeling.  The data include: 
 

• WRAP states (except CA) off-road sources  
• California off-road sources 
• California off-shore shipping sources 
• Texas off-road sources 
• WRAP states commercial marine sources 
• WRAP states locomotive sources 
• WRAP states aircraft sources 
• Mexico off-road sources 
• Mexico locomotive sources 
• Mexico aircraft sources 

 
All off-road emissions estimates were converted from the SMOKE IDA formats to EPS3 AMS 
formats for processing in EPS3.  WRAP off-road emission sources were available as summer 
average day estimates.  The WRAP inventory data were converted to AMS formats for 
processing as average day estimates in EPS3.  Texas off-road emissions were available from the 
CENRAP SMOKE IDA files as annual estimates.  These data were converted to AMS formats 
for processing as annual estimates in EPS3.   
 
Mexico off-road mobile source emissions were obtained on a state/municipality level for EPS3 
processing as area sources.  The latest version of the Mexico emission inventory data is based on 
data for 1999.  In the WRAP regional modeling efforts, these data were held constant for the 
2002 and 2018 scenarios.  For the current work effort, these data were also assumed valid for 
calendar year 2025.  
 
Area Sources 
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Area source emissions data were obtained from different sources, processed separately and 
merged prior to modeling.  The data include: 
 

• WRAP states area sources  
• Texas area sources  
• Mexico area sources 
• WRAP states (except CA) Oil and Gas emissions sources 
• California Oil and Gas emissions sources 

 
All area source emissions were converted from the SMOKE IDA formats to EPS3 AMS formats 
for processing as annual estimates in EPS3. 
 
 
Estimation of 2025 Regional Emissions  
 
Emission estimates for calendar year 2025 were developed by extrapolation of the 2002 and 
2018 emissions data.  Perl scripts were developed to read each record of the AMS formatted 
emissions data from 2002 and 2018, and linearly extrapolate to 2025 by county, SCC and 
pollutant.  Due to the differences in data sources, and various revisions and corrections to the 
both the 2002 and 2018 inventories developed by the WRAP, there are instances where emission 
estimates for a particular county and source categories may be present in the 2002 inventory but 
not the 2018 inventory, and vice versa.  Therefore, for each county, SCC and pollutant, the 
following approach was taken to estimate emissions for 2025: 
 

• If emission estimates are nonzero in 2002 and 2018, then 2025 estimates are obtained 
through linear extrapolation: 

 
o If extrapolation of 2002 and 2018 data result in negative emissions in 2025, then 

the 2025 emission estimates are kept at 2018 levels; 
 

• If emission estimates are zero in 2002 and nonzero in 2018, then 2025 emission estimates 
are set equal to the 2018 emission estimate; 

 
• If emission estimates are nonzero in 2002 and zero in 2018, then emission estimates for 

2025 are set to zero (note that the quantity of emissions for the few counties and source 
categories that were set to zero between 2002 and 2025 were insignificant relative to the 
overall 12-km emissions inventory). 

 
All stationary point source emissions were held constant at 2018 levels, as discussed above.  In 
addition, emission estimates for Mexico were also held constant at 2018 levels. 
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Emission Summaries 
 
Emission inventory summaries of emissions from major source categories are presented below 
for 2002, 2018 and 2025, in tons per day.  Summaries are provided for NOx, VOC and CO in 
Tables 3, 4 and 5, respectively.   
 
Note that all emission estimates in the tables presented below reflect county-level emissions only 
for those counties within the MAG 12-km modeling domain.  This means that for partial 
counties and/or states at the edge of a modeling domain, emissions are reported for the entire 
county.   
 
 

Table 3. Average daily NOx emissions by source category and state (tons/day).  

State 2002 2018 2025 2002 2018 2025 2002 2018 2025 2002 2018
Arizona 24.8 35.1 39.5 453.8 135.8 109.6 202.6 144.6 126.3 191.7 200.2
California 186.0 223.0 226.5 1,015.4 331.1 224.8 624.3 275.6 266.1 164.0 173.2
Colorado 19.0 19.7 20.7 18.0 5.9 4.7 18.9 12.3 9.7 12.8 9.3
Nevada 7.6 9.9 11.0 65.2 21.6 8.0 61.7 36.3 27.9 105.6 107.7
New Mexico 163.8 230.5 260.7 157.5 44.7 37.8 98.2 71.0 60.8 168.8 136.1
Texas 4.9 4.1 3.7 11.5 8.4 3.6 3.3 10.6 7.7
Utah 1.8 2.0 2.1 20.8 8.5 7.5 9.3 6.3 5.2 2.4 2.2
Total 407.9 524.2 564.3 1,730.7 559.1 392.4 1,023.3 549.6 499.3 656.0 636.4

Off-Road MobileArea On-Road Mobile Stationary Point
NOx Emission (tons/day)

 
 
 
Table 4. Average daily VOC emissions by source category and state (tons/day).  

State 2002 2018 2025 2002 2018 2025 2002 2018 2025 2002 2018
Arizona 282.1 468.4 542.2 297.6 140.8 105.0 218.2 133.3 112.0 15.0 26.5
California 523.0 643.3 664.6 602.3 201.4 160.4 393.6 174.8 172.6 84.1 80.5
Colorado 19.7 25.7 28.4 13.2 5.5 4.4 11.3 7.1 6.2 4.3 5.5
Nevada 39.7 80.0 95.6 66.7 32.7 18.9 44.7 28.7 22.4 1.0 2.2
New Mexico 419.6 597.2 671.5 94.0 38.0 25.8 43.0 28.2 24.1 29.6 47.3
Texas 20.9 27.5 30.4 31.1 4.8 4.0 4.8 2.1 2.8
Utah 14.5 19.5 21.3 13.3 7.3 5.8 13.6 9.2 8.1 0.7 1.1
Total 1,319.4 1,861.7 2,053.9 1,087.1 456.7 320.2 729.1 385.3 350.2 136.8 166.0

Area On-Road Mobile Stationary Point
VOC Emissions (tons/day)

Off-Road Mobile

 
 
 
Table 5. Average daily CO emissions by source category and state (tons/day).  

State 2002 2018 2025 2002 2018 2025 2002 2018 2025 2002 2018
Arizona 136.9 213.6 247.2 3,143.9 1,334.1 742.0 2,100.3 2,591.6 2,829.4 43.6 93.3
California 347.4 379.6 395.3 5,611.2 1,764.1 972.0 2,182.4 1,788.0 1,834.1 192.1 170.4
Colorado 30.6 33.7 35.1 158.5 68.0 30.2 78.6 93.1 100.4 6.4 8.7
Nevada 11.5 14.2 15.5 572.9 305.9 190.7 549.4 689.8 756.0 8.6 16.5
New Mexico 167.0 219.5 242.6 1,155.0 562.5 321.5 399.8 504.2 555.2 59.2 102.1
Texas 6.5 6.2 6.0 250.7 70.2 31.8 28.8 5.8 7.3
Utah 12.3 12.8 13.0 170.1 90.0 61.0 90.3 119.8 133.3 2.5 3.7
Total 712.1 879.6 954.7 10,811.5 4,375.3 2,317.4 5,471.0 5,818.4 6,237.3 318.1 402.0

Stationary Point
CO Emissions (tons/day)

Off-Road MobileOn-Road MobileArea

 
 
 









App. IV-xiv-3

Surface 1-hour ozone concentration (ppb) on July 9, 2025  2:00-300 LST
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Surface 1-hour ozone concentration (ppb) on July 9, 2025  3:00-4:00 LST

44

44.7

46.6

45.7

49.2

55.9

40.1
33.5

49.7

45.2

45.7

46.5

46.8

66.5

59.4

55.2

55.2

25

44

50.1

WP

ME

NP

FF

GL

PP

CP
SSMV

SP

WC

TEMP

SU

CC

HM

BP

FH

RV

PALV

SUPR

AJ

51

300000 320000 340000 360000 380000 400000 420000 440000 460000 480000

3660000

3680000

3700000

3720000

3740000

3760000



App. IV-xiv-4

Surface 1-hour ozone concentration (ppb) on July 9, 2025  4:00-5:00 LST

36.1

36.5

37.3

41.4

39.6

52.5

27.5
18

45.1

43.4

42.4

32.8

45.5

66.1

53.2

52

52.2

21

35

47.7

WP

ME

NP

FF

GL

PP

CP
SSMV

SP

WC

TEMP

SU

CC

HM

BP

FH

RV

PALV

SUPR

AJ
48.5

300000 320000 340000 360000 380000 400000 420000 440000 460000 480000

3660000

3680000

3700000

3720000

3740000

3760000

Surface 1-hour ozone concentration (ppb) on July 9, 2025  5:00-6:00 LST
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Surface 1-hour ozone concentration (ppb) on July 9, 2025  6:00-7:00 LST
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Surface 1-hour ozone concentration (ppb) on July 9, 2025  7:00-8:00 LST
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Surface 1-hour ozone concentration (ppb) on July 9, 2025  8:00-9:00 LST
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Surface 1-hour ozone concentration (ppb) on July 9, 2025  9:00-10:00 LST
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Surface 1-hour ozone concentration (ppb) on July 9, 2025  10:00-11:00 LST
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Surface 1-hour ozone concentration (ppb) on July 9, 2025  11:00-12:00 LST
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Surface 1-hour ozone concentration (ppb) on July 9, 2025  12:00-13:00 LST
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Surface 1-hour ozone concentration (ppb) on July 9, 2025  13:00-14:00 LST
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Surface 1-hour ozone concentration (ppb) on July 9, 2025  14:00-15:00 LST
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Surface 1-hour ozone concentration (ppb) on July 9, 2025  15:00-16:00 LST
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